Objective: To analyze the association between Early Childhood Caries (ECC) and mother´s knowledge, attitudes, and practices (KAP). Material and Methods: This cross-sectional study included a random sample of 163 preschool children aged 3-4 old in southern Brazil. The severity of dental caries and ECC was assessed by ICDAS criteria, while mothers completed the semi-structured questionnaire (KAP-ECC). Maternal behavior characteristics and answered questions about socioeconomic and demographic variables. Logistic regression was performed to evaluate the association of exploratory variables with ECC. For this approach, we calculated the odds ratio (OR) and 95% confidence intervals (95% IC). Results: Dental examinations revealed that 91.4% of children presented ECC (ICDAS = 3, 4, 5 or 6). Among those children, 31.9% presented cavities (ICDAS ≥ 3). Family income was significantly associated with the presence of ECC (OR 2.17; 95% CI: 1.41-3.36). Regarding KAP-ECC, mothers have knowledge related to ECC etiology, reported dental hygiene attitudes and practices that can prevent ECC but reported less healthy attitudes and practices regarding child's diet, specifically with respect to bottle and breastfeeding habits (OR 0.52; 95% CI: 0.33-0.81). Conclusion: ECC was more frequent in children from low-income families and whose mothers reported the belief that milk with chocolate does not contribute to caries and that disagreed that it is normal that a 2-year-old baby wakes up during the night to suckle. That is, good knowledge toward health habits may impact on lower occurrence of ECC; however, this condition also depends on the socioeconomic level.
Introduction
The prevalence of caries has declined in recent years [1] ; however, the apparent decline does not mean that this is no longer a public health problem. The decline of caries experience in several countries has been accompanied by a process of inequality in the distribution of the disease, especially those individuals who remain on the fringes of society [1, 2] . Thus, dental caries is prevalent worldwide and is a public health problem in many countries [1, 3, 4] , including Brazil [2, 5] . The most recent epidemiological survey performed in Brazil reports that more than half of 5-year-old children have experience of early childhood caries (ECC) [5] .
Previous studies have indicated low maternal education and low income as risk factors for ECC [6] [7] [8] [9] .
Moreover, poor dietary habits and dental hygiene practices have also been associated with ECC [9] [10] [11] [12] . The presence of ECC has also been associated with subjective aspects of health, such as oral health related quality of life (OHRQoL). The presence of ECC influenced negatively children's OHRQoL [13] , in this way, being a disease of great impact in the life of the children. It is unquestionable that social susceptibility plays a role in the ECC etiology [10, 11, 14, 15] . The question that remains is if the mothers do know the ECC etiological factors and cannot establish preventive attitudes and practices or they do not know it.
In this sense, to find it out is important to know the individual level as well as the social circumstances wherein the individual is inserted. The individual level involves beliefs, behavior, psychological aspects, and routine habits [14] . The circumstances involve the whole environment: house, family constitution, job, public transport, public health and interpersonal relationship, usually accesses by socioeconomic status [14] . In this context, it fits a Knowledge, Attitudes and Practices (KAP). KAP is an instrument used to collect information on what is known, believed and done in relation to a particular topic -in this case, ECC [16] .
Thus, understand the role of the mother's knowledge, attitudes, and practices in early childhood caries can provide support for the creation of public health policies focused on determinants. The aim of the study was to analyze the association between ECC and KAP-ECC. We hypothesized that children whose mothers had poor knowledge, attitudes and practices regarding ECC are more likely to have dental caries.
Material and Methods

Study Design and Subjects
This cross-sectional study included 163 preschools born in 2008 in Porto Alegre, a southern city in Brazil. All 674 children born in 2008 (3-4-year-old) and registered in one of the GHC Community Health Units were eligible. The GHC is constituted by one hospital and 12 Primary Care Services distributed in the north area of Porto Alegre, RS-Brazil (city with 1,5 million inhabitants). GHC is part of the Ministry of Health, attends exclusively patients from the Brazilian Public Health Service and it is known nationality because it is the biggest network of public health in the south of Brazil.
The sample size was calculated considering the number of births in these communities in 2008 (674 infants) and a prevalence of 31% in the exposed group (with caries -ECC at two years) [6] . The ratio of exposed to unexposed was 1:1, sampling error of 5% and 95% confidence level (CI). Considering possible losses, 20% was added to the sample size, resulting in a required minimum of 208 dyads of mother-child. The sample selection was randomly performed using a table with random numbers maintaining the proportion of children born in each Primary Care Service. The exclusion criterion was: children/mother with cognitive diseases.
Data Collection
Three dentists (PBL, JTP, IB) carried out all the dental examination and applied all questionnaires helped by an undergraduate student (MS). Data collection was conducted from December 2011 to January 2013, including structured interviews conducted with the mothers and clinical examination of the children.
The calibration was performed at the Pediatric Dentistry Ambulatory of the Federal University of Rio Grande do Sul. Ten children were examined and re-examined two weeks later. The tooth surface was considered as the unit analysis for Kappa calculation. A pilot study of 30 pairs of children and mothers (who were not part of the sample) was carried out to test the methodology and the understanding of questionnaires used.
All data collection was performed at the participants' homes, using the available house facilities, such as sofas, chairs and tables. A phone call previously set the appointment. Families that phone numbers did not match were directly visited and if there was nobody at home, a letter was left explaining the study and asking people to contact the researchers by telephone. This procedure was repeated at least three times, in different days and times, before the family was considered non-respondent.
The severity of dental caries experience was assessed by ICDAS criteria. Even the three dentists being already familiar to ICDAS, they were trained previously using an E-learning Program [17] . According to ICDAS protocol, all two examinations were performed with a dental surface clean, illuminated and dry [18, 19] . Prophylaxis was conducted with toothbrushes and dental floss. After that, the dental examination was conducted using the house facilities and portable resources: air compressor, suction device, headlight, WHO probe, tweezers, dental mirror and cotton rolls. All personal equipment for biosecurity was always used.
One of the dentists dictated ICDAS codes to the undergraduate student who recorded it in a paper form. For each dental surface, a code for dental condition (presence and type of restorations) and a code for caries status were recorded and afterward the caries conditions of the teeth were categorized according to the worse surface code. The criterion used to dichotomize presence/absence of ECC for the association analysis was based on WHO recommended caries index -dmft: ICDAS 0, 1, 2 = no ECC and ICDAS 3, 4, 5 or 6 = presence of ECC [20] .
Mothers' knowledge, attitudes and practices were collected through the KAP questionnaire [16] .
KAP is an instrument used to collect information on what is known, believed and done in relation to a particular topic -in this case, ECC. In order to test the applicability, understanding and the time taken to answer all the KAP questions, a pilot study was conducted in another r region of Porto Alegre during a vaccination campaign. Sixty-eight mothers participated in the pilot study. Some modifications in KAP were performed, such as reducing the numbers of possible answers in Attitudes (from 5 to 3) [16] .
KAP -ECC questionnaire is divided into three parts: (1) Knowledge: shows if mothers have basic knowledge about dental caries and its etiological factors. Nine sentences about caries issues were presented.
The participant could choose only one of these three answers options: "yes", "no" or "don't know"; (2) Attitudes:
Reveals the way mothers act regarding her child's dietary and dental care. It shows how the mother understands her role in different daily situations. It is more related to the kind of position she assumes in her child's health. It is evaluated through mother/child life situations sentences wherein the mother can choose between "agree", "disagree" and "neither agree or disagree"; (3) Practices: dietary habits and dental hygiene habits are presented in a "How Often You (…)" kind of question. The possibilities of answers are: "always", "frequently", "sometimes", "rarely" and "never". The answers were dichotomized for the analysis.
Demographic and socioeconomics characteristics including: sex (male or female), primary caretaker (dichotomized in mother or father/grandmother), household income, income satisfaction (yes or no), mothers' age, maternal education, number of sons, number of people living in the house, marital status and mother's job status. Household income was a sum of all forms of income in a month. It was collected in Reais (Brazilian cure -R$3.75 it was equivalent to U$1.00 approximately) and categorized as the Brazilian minimum wages (BMW): ≤ 2, >2 ≤ 5, or > 5 times the BMW. Maternal education was collected in years of study and categorized as Primary education (<9 years), Secondary education (9-11 years) or Tertiary education (>11 years). Mother' age was dichotomized and < 32 or > 32. The number of sons was dichotomized in < 2 or > 5. The amount of individuals in the house were evaluated through the number of people living in the house and categorized according to the median (≤ 4 people, or >4). The marital status was dichotomized in not married or married.
The mother's job status was evaluated in yes or no.
Statistical Analysis
All data were analyzed using SPSS 20.0 version (IBM SPSS, Chicago, IL, USA). Continuous variables were described by means and standard deviation (SD) and the categorical variables were described as absolute numbers and relative percentages. The associations between the outcome and the independent variables were tested using the Chi-squared test (for categorical variables) and the T Student test (for parametric continuous variables). Logistic regression was performed to evaluate the association of exploratory variables with ECC. 
Results
A total of 163 mother-child agreed to participate of the study (78.4% response rate). Eleven families did not agree to participate and the principal reason for refusal was lack of time. We collected SES data from 8 of those 11 families, and they were not different from the mean of participants, regarding age, income and education. The mean inter and intraexaminer Kappa value for dental caries was 0.67 (ranging from 0.64 to 0.73) and 0.78 (ranging from 0.75 to 0.80), respectively.
The frequency of SES predictor variables and their relation to ECC of the sample are shown in Table   1 . Most of the children with ECC were girls (51.9%) and from low-income families (61.5%). Dental examinations revealed that 91.4% of children presented ECC, considering the presence of white spots (ICDAS code 1). Enamel lesions (ICDAS 1, 2 and 3) were responsible for 68.1%, while dentin lesions (ICDAS 4, 5 and 6) represented 23.3% of caries detected. Among those children, 31.9% presented cavities (ICDAS ≥ 3). The ICDAS severity ranged from 0 to 6 and the mean was 2.54 (SD 1.57).
Association between knowledge, attitudes and practices variables and ECC are presented in Table 2 .
Bivariate analyses showed that mothers of caries-free children answered correctly more frequently that industrialized juices can contribute to caries (p=0.005). The same was observed with respect to chocolate milk consumption (p=0.041). Attitudes questions demonstrated that mothers whose children presented ECC believed more frequently that a 2y-old baby wakeup during the night to be bottle-fed was normal (p=0.001).
They also agreed that the only way to stop their child crying was by offering milk more frequently (p=0.028).
Results pertaining to dietary practices showed that mothers fed children that had ECC with sugary beverages more frequently (p=0.034). Furthermore, children with ECC were breastfed for more than two years more frequently than caries free ones (p=0.031). 
Discussion
The findings support in part the hypothesis that mothers' KAP regarding ECC influence children's dental caries. Children who presented ECC in the form of cavitated lesions were significantly associated with the mothers' negative attitudes and knowledge. Similarly, low household income also associated with the presence of dental caries in preschool children. Understanding these associations may lead to a broader view of the aspects that influence children's ECC, especially socially vulnerable.
Parental factors, such as knowledge, attitudes and behaviors strongly influence their children's behavior and health [21] . In this study, we assessed first the effect of mothers' oral health KAP on ECC. The results showed that mothers are aware of the basic knowledge about ECC, they generally have positive dental hygiene attitudes and practices that can prevent ECC, but they reported less healthy attitudes and practices regarding children's diet. Maybe the basic knowledge that the majority of mothers showed was not enough to make them choose healthier decisions.
ECC was more frequent in children whose mothers reported the belief that milk with chocolate does not contribute to caries. This possible explanation for these findings is that by avoiding milk with chocolate, mothers buy industrialized juices hoping that it is a healthier option [15, 23] . Unfortunately, industrialized juices have high amounts of added sugars. In Brazil, industrialized juices became recently very popular because they represent a cheap and convenient alternative to natural juices. In addition, they are presented as healthy beverages in the advertisements. However, those juices usually are very acid, with a high sugar content, which contributes to caries [15, 23] .
Children whose mothers disagreeing that it is normal that a 2-year-old baby wakes up during the night to suckle were protected from caries. That is, children whose mothers had this habit were more likely to have ECC. To many mothers of children with ECC, it sounded that a 2 years-old child wakes up during the night to nurse is normal. This action is not directly related to ECC because we did not say that the content of the bottle was cariogenic. However, it reveals a habit that can contribute to caries development and that maybe the mother cannot remember clearly. A 2-year-old child is able to have all the food needed during the day and rest the whole night [24] . The problem is if the child is used to nurse during the night, and their parents think it is normal, they will keep with this unhealthy routine and this can end up favoring the demineralization process. Again, the environment plays a role in ECC etiology. Furthermore, frequent night feeding may have a greater impact on caries development, due to a low salivary flow rate during sleep time and increased contact time of plaque and substrates [25] .
Besides that, children from low-income families also were more likely to have dental caries, in accordance with previous studies [26] [27] [28] [29] [30] [31] [32] [33] [34] . Income can affect ECC etiological chain thru different ways. A possible explanation for this is that individuals with poor socioeconomic status are more susceptible to general and oral health risk factors [31] . Those people usually have fatalist beliefs and poor self-perception of health, which results in poor self-care [35] . Moreover, health literacy is "the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions" [36, 37] . In addition, the families evaluated in this study are covered by Public Primary [35] .
Our study has some limitations. The cross-sectional design prevents the establishment of causality between variables. We also acknowledge as a study limitation the limited sample size, but this was due to the sampling strategy, i.e., participants were sampled in their homes. Moreover, recall bias may impact results to some extent. Nevertheless, this study also has strengths. The findings obtained through the ICDAS show more realistic ECC distribution when compared with the widely used DMFT [20] . In addition, the ICDAS has been previously used in other epidemiological surveys with children [20, [35] [36] [37] [38] .
Conclusion
Early-Childhood-Caries was more frequent in children from low-income families and whose mothers reported the belief that milk with chocolate does not contribute to caries and that disagreed that it is normal that a 2-year-old baby wakes up during the night to suckle. That is, good knowledge toward health habits may impact the lower occurrence of ECC; however, this condition also depends on the socioeconomic level. These findings meaning that healthy nutrition programs may provide additional benefits in terms of healthier dentition in young children. Understanding these associations may lead to a broader view of the aspects that influence children's ECC, especially in socially vulnerable. 
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